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DRUGS USED IN THE TREATMENT OF CARDIOVASCULAR DISEASES: 
I. EPINEPHRINE AND EPHEDRINE GROUPS 


A. Epinephrine is a powerful cardiovascular 
stimulant of widespread therapeutic usefulness, 
and is particularly indicated in acute cardiovascu- 
lar emergencies. It is a brownish crystalline powder 
which is prepared for therapeutic use in hypodermic 
tablets, or more often as a solution of 1:1000 con- 
centration. The solution in sealed bottles with the 
addition of chloreton is quite stable. After the bot- 
tle has been opened, however, slow decomposition 
sets in as a result of oxidation. The degree of de- 
composition is indicated by the intensity of pink 
color of the solution. 

The chief pharmacologic action of epinephrine is 
stimulation of the autonomic and particularly of the 
sympathetic nerve endings within the cardiovascu- 
lar system, as manifested by increase in the heart 
rate, and by elevation of the arterial pressure. In 
addition it has a direct action on the smooth mus- 
cle, for after denervation of an artery contraction 
of the smooth muscles still occurs. Under certain 
experimental and clinical conditions the parasym- 
pathetic rather than the sympathetic effect may 
predominate. In therapeutic doses its effect on 
other systems than the cardiovascular system is 
usually slight. 

The intensity of the response of the cardiovas- 
cular system in man is greatly influenced by the 
degree of thyroid secretion, and in general by the 
irritability of the autonomic nervous system. The 
initial bodily changes observed following small 
doses usually consists in moderate elevation of the 
cardiac rate, in a slight elevation of the systolic 
arterial blood pressure, and in a fall in the diastolic 
pressure. The cardiac output of blood is consider- 
ably increased. There is also an increase in the force 
of the individual cardiac stroke. With increasing 
doses the heart rate and the systolic and the pulse 
Pressure show greater elevation. If the dosage is 
high, the pulse pressure becomes small because of 
the high diastolic pressure, and the heart rate drops 
a a result of reflex inhibition. These changes are 
often accompanied by such alarming manifestations 
as pallor, sweating, air-hunger, and severe precor- 


dial pain. The variations in the response of the car- 
diovascular system to different doses depend to a 
large extent on the fact that in man epinephrine in 
small doses dilates, and in large dosages constricts 
the arterioles. The specific nature and the severity 
of the morbid changes in the cardiovascular system 
can also considerably alter the usual effects of 
this drug. 

As epinephrine is rapidly destroyed in the blood 
stream, the severity and the duration of its action 
depend on the channel of administration. Oral ad- 
ministration does not, as a rule, induce systemic 
effects. The usual method of administration is by 
subcutaneous injection in doses of 0.25 to 2.0 mg. 
(gr. 1/240 to 1/30}, the average dose being 1.0 
mg. (gr. 1/60), or i c.c. (15 minims of a 1:1000 
solution. This method of administration is gener- 
ally safe, but the rate of absorption varies consider- 
ably; hence, the cardiovascular responses not only 
differ from patient to patient, but also fluctuate 
considerably at different times following the injec- 
tion. This variability in response can be controlled 
to some extent by administering the drug into the 
subcutaneous tissues of the forearm and by placing 
the forearm in warm water. This procedure makes 
the absorption more uniform. The duration of the 
effect following an average subcutaneous dose is 
from 4 hour to 2 hours. In certain conditions, as 
in arterial hypertension, we have observed an in- 
crease in the blood flow for from 3 to 4 hours 
after 1.0 mg. of epinephrine subcutaneously. At 
times after disappearance of the initial effect, a 
second response can be induced through active mas- 
sage of the site of injection. Such massage liberates 
epinephrine trapped in the tissues by constricted 
vessels. If more rapid and more intense response is 
essential, the drug can be administered intramus- 
cularly in doses of 0.25 to 1.0 mg. (gr. 1/240 to 
1/60). The usual duration of the effect after in- 
tramuscular administration of epinephrine is dan- 
gerous, and may be fatal to the patient. If carefully 
performed, on the other hand, intravenous injec- 
tion is, in our experience, the safest and often the 
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most desirable method of administration. Thus, 
even such small amounts as 0.15 mg. or 1/400 gr. 
(2 minims of a 1:1000 solution) suddenly injected 
intravenously can induce alarming symptoms. Such 
a sudden intravenous administration is of but few 
minutes’ duration. If, on the other hand, a solution 
of 1:10,000 or 1:1,000,000 is infused slowly and 
evenly, any desired effect can be reached by regu- 
lating the rate of infusion. In our experience 
amounts such as 0.25 to 8 c.c. per minute of a 
solution 1:100,000 induce moderate elevation of 
the heart rate and of the blood pressure, and the 
effect lasts as long as the infusion is administered. 
If the usual superficial veins are not available for 
intravenous medication, puncture of the femoral 
vein can always be resorted to. The needle should 
be inserted just below Poupart’s ligament and in- 
side the femoral artery. 

No specific drug exists which counteracts the 
toxic manifestations of epinephrine in man. Ergo- 
toxin and ergotamine, by their paralyzing action 
on the sympathetic nerve endings, are the drugs of 
choice in animals, but in man the administration 
of these substances in effective amounts is associ- 
ated with toxic side actions. One of the effec- 
tive methods of treating toxic manifestations is to 
prevent further absorption of the drug by applica- 
tion of pressure or a tourniquet over the site of 


injection. If severe precordial pain is present and — 


coronary thrombosis can be ruled out, amyl nitrite 
inhalation or nitroglycerine in doses gr. 1/100 
should be given. 

Specific Applications: Vasomotor collapse, such 
as occurs in operative and postoperative states and 
in infections and chronic cardiovascular diseases, is 
the condition in which this drug is most frequently 
used. It is particularly useful in acute collapse, and 
in the presence of pulmonary edema. Depending 
on the severity and duration of.the condition, it is 
administered intravenously, intramuscularly or 
subcutaneously. In postoperative complications 
where vasomotor collapse is frequently of longer 
‘ duration, continuous intravenous infusion with sa- 
line, or with glucose, such as a 10 per cent glucose 
solution with epinephrine in 1:100,000 (100 c.c. 
contains 1 c.c. or 15 minims of the stock 1:1000 
solution of epinephrine), is often used with benefit. 
In severe traumatic shock the improvement is at 
times but temporary. Contrary to the general be- 
lief, epinephrine is often beneficial in cardiac asthma 
with bronchial constriction, as manifested by severe 
wheezing and rhonchi. The presence of arterial 
hypertension does not contraindicate its use in this 
condition, as often in the presence of hypertension 
both in man and animal, epinephrine induces a fall 
rather than a rise in blood pressure. The beneficial 
effect of the drug is the combined result of vasodi- 
latation, of improvement in the function of the left 
side of the heart, and of a bronchial relaxor effect. 
If sudden stoppage of the heart develops, particu- 
larly of reflex inhibition, epinephrine is injected 


directly into the cardiac chambers in combination 
with cardiac massage and artificial respiration. In 
the prevention and treatment of Adams-Stokes 
attack in the presence of heart block, or of other 
abnormal rhythm with bradycardia, epinephrine 
acts almost specifically. 

Epinephrine is often used also as a diagnostic 
agent. It is administered to test the sensitivity of 
the sympathetic nervous system. It has also been 
administered as a test for hyperthyroidism. Since, 
however, the test is not specific and since in the 
presence of hyperthyroidism epinephrine is particu- 
larly apt to induce an undesirable effect, this method 
rightly has fallen into disuse. Similarly, it should 
not be used as a test for angina pectoris, for not 
only can it induce unbearable attacks of angina, but 
at times coronary thrombosis follows its admin- 
istration. 

Contra-indications: Epinephrine should not be 
used routinely in chronic failure of the heart. Its 
administration should be avoided in cases with 
angina pectoris, with coronary thrombosis, with 
aneurysm, or with brain tumor. In the presence of 
coronary sclerosis, of myocardial degeneration, or 
of disturbances of the conductive system, epine- 
phrine frequently induces numerous premature 
beats, and at times other arhythmias. On rare oc 
casions acute pulmonary edema has followed its 
use in cases of valvular disease. 

B. Ephedrine is a crystalline alkaloid obtained 
mainly from Ephedra vulgaris and equisatina. The 
Chinese drug Ma-Huang has been used for cen- 
turies in Asiatic medicine and rituals. Ephedrine 
stimulates the sympathetic nerve endings, and 
therefore its action is somewhat similar to that of 
epinephrine. The main differences are that ephe- 
drine has no direct effect on the denervated smooth 
muscle and that it has an additional action on the 
central nervous system. This action on the nervous 
system is obscure at present. Ephedrine, in contrast 
to epinephrine, also is apt to induce a decreased 
cardiovascular response after frequently repeated 
doses. Unlike epinephrine, ephedrine can ° effec- 
tively be administered orally, as well as subcw 
taneously and intravenously. It induces a mod- 
erate and rather lasting rise in the arterial blood 
pressure and on elevation of the heart rate. 
Toxic effects are manifested by palpitation, tremor, 
abdominal cramp and sleeplessness. It is adminis 
tered usually in the form of hydrochloride or sul- 
phate. The dosage varies from 0.25 to 0.1 gm. (¥% 
to 1%4 gr.) by mouth. It can be repeated every 4 to 
6 hours. Ephedrine is particularly effective in the 
treatment ot Stokes-Adams’ syndrome. This bent: 
ficial effect rests on the great capacity of ephedrine 
to increase the excitability of the ventricular pace 
maker in relatively small doses. It should be given 
a trial in milder cases of cardiac asthma. At time 
it is used in hypotension, but with only slight 
success. Soma Wetss, M.D., 

Boston, Mass. 
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